A liver neoplasm was found in a 63-year-old man with alcoholic liver disease. Sonazoid-enhanced ultrasonography (US) showed that the neoplasm was isoechoic at the early vascular phase and hypoechoic at the post-vascular phase. Gadolinium ethoxybenzyl-diethylenetriamine-enhanced magnetic resonance imaging (MRI) showed that the neoplasm was hypointense at the hepatobiliary phase. We suspected that it was a malignant tumor. By needle biopsy, however, the neoplasm was diagnosed as an inflammatory pseudotumor (IPT). We encountered a rare case of hepatic IPT, the differential diagnosis of which was difficult to distinguish from malignant tumor. Here, we report new US and MRI findings of hepatic IPT.
Introduction
Inflammatory pseudotumor (IPT) is a rare benign neoplasm found in almost every organ of the human body (1, 2) . Involvement of the liver is rare (3) . Recently, new imaging modalities for the diagnosis of liver neoplasm have been improved and hepatic IPT is becoming detectable (4) . Hepatic IPT can radiologically resemble various malignant tumors. On dynamic computed tomography (CT) scans, the hepatic IPT was reported to show a pattern of enhancement of metastatic tumor or hepatocellular carcinoma (HCC) (4) . However, the enhancement patterns of gadolinium-ethoxybenzyl-diethylenetriamine ( Ga-EOB-DTPA)-enhanced magnetic resonance imaging (MRI) on hepatic IPT have not been reported. This paper is the first to report the enhancement pattern of Ga-EOB-DTPA-enhanced MRI on hepatic IPT.
Most of the previously reported cases were preoperatively misdiagnosed as malignant tumors and were correctly diagnosed after surgical resection (5-7). Very few reported cases have been diagnosed by needle biopsy (5) . It is important to diagnose IPT on liver biopsy because it can be cured with medical treatment including nonsteroidal anti-inflammatory drugs, antibiotics or steroids (3). In addition, spontaneous regression or regression after conservative treatment has been reported (1, 2, 5, 7, 8) . In the present case, we performed fine needle aspiration biopsy of the neoplasm and were able to diagnose it as an IPT.
Case Report
The patient was a 63-year-old man with no chief complaint. He was a heavy drinker, consuming over 30 g of alcohol per day from 20 years of age. He had hyper-urinary acidemia, alcoholic liver disease and renal stone from 60 
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years of age. He did not have hypertension, diabetes mellitus or hypercholesterolemia, and had no family history including liver diseases. He was followed-up by biannual blood tests and abdominal US or CT. In 2010, a single lowdensity region 30 mm in diameter was detected in liver segment 8 by abdominal plain CT scans. Therefore, he was admitted to our hospital for further evaluation. On admission, his body temperature was 36.3 and body weight was 67.5 kg, without weight loss during the previous 6 months. The abdomen was soft and flat. Bowel sounds were normoactive. The liver was not palpable, without tenderness. The blood test results on admission were as follows: white blood cells, 4,300/μL; hemoglobin, 14.0 g/dL; platelet count, 17.1×10 4 / μL; prothrombin time, >100%; C-reactive protein, 0.3 mg/ dL; albumin, 3.8 g/dL; total bilirubin, 0.7 mg/dL; aspartate aminotransferase, 36 IU/L; alanine aminotransferase, 38 IU/ L; lactate dehydrogenase, 206 IU/L; alkaline phosphatase, 205 IU/L; γ-glutamyltranspeptidase, 79 IU/L; choline esterase, 278 IU/L; HBs Ag, (-); HBs Ab, 145 mIU/mL (+); HBc Ab, 1.79 (+); HCV Ab, (-); alpha-fetoprotein, 5 ng/mL; des-gamma-carboxy prothrombin, 19 mAU/mL; carcinoembryonic antigen, 3.6 ng/mL; carcinogenic antigen 19-9, 27 U/mL; and interleukin-2 receptor, 391 U/mL. Upper and lower endoscopy showed no significant findings. Abdominal dynamic CT scans showed that the periphery of the neoplasm was slightly enhanced at the delayed phase (data not shown). Sonazoid-enhanced US showed that the neoplasm was isoechoic at the early vascular phase (within 1 minute after intravenous injection of sonazoid) and hypoechoic at post-vascular phase (more than 10 minutes after injection) (Fig. 1A, B) . MRI displayed that the neoplasm was entirely hypointense on the unenhanced T1-weighted image, partially hyperintense on the unenhanced T2-weighted image and entirely hypointense at the hepatobiliary phase of Ga-EOB-DTPA-enhanced image ( Fig. 2A-C) . Therefore, we suspected that the neoplasm was a malignant tumor. We recommended surgical resection for our patient, but he refused it. We performed fine needle aspiration biopsy of the neoplasm as a diagnostic tool in place of surgical resection. The tissue specimen showed marked infiltration of plasma cells, which were surrounded with dense fibrous connective tissue (Fig. 3A, B) . However, lymph follicle formation was not observed (Fig. 3A) . From these pathological findings, we diagnosed the tumor as an IPT. Two months after the diagnosis, the diameter of the IPT spontaneously shrank from 30 mm to 25 mm (data not shown).
Discussion
Hepatic IPT, first described by Pack and Baker in 1953, is a rare benign liver disease characterized by a wellcircumscribed mass of chronic inflammatory cell infiltration and fibrosis (9) . Hepatic IPT is predominantly seen in men and the reported mean age of the patients is 37 years old (10) . Most of the reported cases involve solitary masses, and they measure up to 2.5 cm in diameter. The present patient was a 63-year-old man, and the IPT was solitary and 3.0 cm in diameter. Some reports have shown that the IPT was not a disease entity, but rather a group of solidappearing lesions that grossly mimic tumors, as in the present case (3).
The etiology of hepatic IPT remains unclear, although infection, biliary obstruction, chronic cholangitis (11), and primary sclerosing cholangitis (12) have all been suggested to be possible causes. All previously reported cases had one or more symptoms, such as fever, epigastric pain, vomiting, general malaise, or weight loss. Among these symptoms, a high fever was the most frequent symptom. In the present case, however, the physical examinations, laboratory data, and imaging suggested none of the possible causes such as biliary obstruction, cholangitis, and chronic inflammation, and our case did not present any symptoms. Therefore, it was difficult to speculate the etiology of IPT in this case.
As for the radiological findings of hepatic IPT, the present case showed delayed enhancement of the periphery was observed on CT scans. This finding can be explained as an 
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accumulation of extravascular contrast media in fibrotic components within the mass (13, 14) . Variable degrees of fibrosis and cellular infiltration can cause diverse manifestations on images of IPT. In addition, our case did not show liquefactive necrosis of the liver parenchyma, appearing as an area with the density of water on CT scans, so we can differentiate the IPT from a liver abscess, the other representative disorder of inflammatory liver diseases (15).
Hepatic IPT sometimes mimics malignant tumors, such as well-differentiated hepatocellular carcinoma, metastatic liver tumors or cholangiocarcinoma. Previous studies have noted that delayed-phase CT and fluorodeoxyglucose positron emission tomography do not distinguish hepatic IPT from malignant tumors (16, 17) . The present case is the first case reported in which the IPT was hypodense at the hepatobiliary phase of Ga-EOB-DTPA-enhanced MRI. This finding is also similar to those of malignant tumors, so it may be difficult or impossible to differentiate IPT from these tumors.
In most of the prevsiously reported cases, the patient underwent surgical resection due to difficulties in making a preoperative diagnosis. Only a few cases have actually been treated conservatively after a diagnosis of IPT confirmed by percutaneous biopsy (12) . The present patient was a rare case that was diagnosed by needle biopsy. Percutaneous biopsies are helpful for making a correct diagnosis.
Histologically, hepatic IPT is categorized into three types: xanthogranuloma type, plasma cell granuloma type, and hyalinized sclerosing type (18) . In the present case, striking infiltration of innumerable numbers of plasma cells was seen, so it was categorized as plasma cell granuloma type. However, a previous study showed that histological appearance was not correlated with the disease stage (3). Moreover, it was shown that these various morphological features were observed to some extent simultaneously even in the same case (3). Therefore, morphological classification of IPT did not appear to be practically valuable.
The prognosis of patients with hepatic IPT is generally excellent. Adequate therapy for IPT is considered to be conservative treatment with an antibiotic agent, not surgical resection. In the present case, only observation was conducted, without any medication. Two months after the establishment of the diagnosis, the IPT shrank spontaneously from 30 mm to 25 mm in diameter on the repeated CT scans. The repeated imaging studies of the IPT indicated its spontaneous regression. Such studies can also play a key role in making a correct diagnosis of IPT.
In conclusion, the present case is the first for which the enhancement patterns of Ga-EOB-DTPA-enhanced MRI in hepatic IPT have been reported. In addition, our case was a rare example of hepatic IPT with a difficult differential diagnosis to distinguish it from a malignant tumor.
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